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7KLV
ODFXQR±FDQDOLFXODUV\VWHPIRUPVDV\QF\WLXPRILQWHUFRQQHFWHGFHOOVDQGWKHH[WUDFHOOXODU
VSDFHZLWKLQFDQDOLFXOLLVDFFHVVLEOHWREORRGLQSHULSKHUDOYHVVHOV1DQJRHWDO
&RQIRFDOODVHUVFDQQLQJPLFURVFRS\RIPRGHUQKXPDQIHPXUVKRZVWKDWFRPSDFWERQH
FRQWDLQVDSSUR[LPDWHO\PLOOLRQRVWHRF\WHVSHUFXELFFHQWLPHWUHHDFKZLWKDYROXPHRI
DSSUR[LPDWHO\ȝPDQGLPSO\LQJDWRWDOOHQJWKRIWKHFDQDOLFXOLLQWKDWYROXPHRI
DSSUR[LPDWHO\ILYHNLORPHWUHV3DSDJHRUJRSRXORXHWDO,QPDPPDOVWKHODUJHUWKH
ERG\WKHORZHUWKHGHQVLW\RIRVWHRF\WHODFXQDHZLWKRVWHRF\WHODFXQDUGHQVLW\EHLQJDURXQG
PPIRUKLSSRSRWDPXVPPIRUKXPDQVDQG±PPLQPRXVH
IHPRUD1DQJRHWDO


3RURVLW\KDVEHHQIRXQGWRYDU\FRQVLGHUDEO\EHWZHHQGLIIHUHQWVSHFLHV)LJ'U\
DFHOOXODUKXPDQERYLQHDQGSRUFLQHFRPSDFWERQHVSHFLPHQVKDYHEHHQPHDVXUHGZLWKWRWDO
SRURVLWLHVRIDQGUHVSHFWLYHO\)LJXHLUHGRHWDO7KHVHSRURVLWLHV
DUHPDGHXSRIWKUHHGLIIHUHQWSRUHVL]HUDQJHVDWWKHPLFURDQGQDQROHYHODYDVFXODU
SRURVLW\93ZLWKDYHUDJHSRUHGLDPHWHUVDURXQGȝPEODFXQDHFDQDOLFXOLSRURVLW\
/&3FRUUHVSRQGLQJWRDQDYHUDJHSRUHVL]HRIȝPDQGFFROODJHQDSDWLWHSRURVLW\
&$3UHODWHGWRWKHYRLGVEHWZHHQDQGZLWKLQFROODJHQPROHFXOHV)LJXUHDQG+$S
FU\VWDOOLWHVZLWKGLDPHWHUVRIRQO\DIHZQDQRPHWHUV)LJXHLUHGRHWDO0DQVLOODHWDO
 

)LJXUH'LIIHUHQFHVLQSRURVLW\RIKXPDQDQGERYLQHFRPSDFWERQHPHDVXUHGE\PHUFXU\LQWUXVLRQ
SRURVLPHWU\&$3 FROODJHQDSDWLWHSRURVLW\/&3 ODFXQDHFDQDOLFXOLSRURVLW\93 YDVFXODUSRURVLW\
'DWDDGDSWHGIURP)LJXHLUHGRHWDO
$JUHDWGHDORISRURVLW\LQGHDGERQHDULVHVIURPWKHGHVWUXFWLRQRIVRIWWLVVXHLQWKH
EORRGYHVVHOVDQGERQHFHOOVZKLFKDUHKRXVHGLQRVWHRF\WHODFXQDH$IWHUORVVRIVRIWWLVVXHV
WKHODFXQR±FDQDOLFXODUQHWZRUNDOORZVVRLOZDWHUDQGDVVRFLDWHGLRQVDQGPLFURRUJDQLVPV
WRLQILOWUDWHWKHERQHFRUWH[LUUHVSHFWLYHRIWKHGLUHFWLRQRIQHWIORZRIZDWHUZLWKLQWKH
VHGLPHQW 7KHW\SHDQGVFDOHRIGLDJHQHWLFDOWHUDWLRQLQIOXHQFHWKHSRURVLW\RIERQHV
SRVWPRUWHPLQVXFKDZD\WKDWLIWKHSRURVLW\GHFUHDVHVWKHVXUYLYDOSURVSHFWVRIWKHERQH
LQFUHDVHZLWKSHUPLQHUDOLVDWLRQ JUDGXDOO\OHDGLQJWRWKHIRVVLOL]DWLRQRIWKHVSHFLPHQ
$OWHUQDWLYHO\LIWKHSRURVLW\LQFUHDVHVWKHQWKHVXUYLYDOSURVSHFWVRIWKHVSHFLPHQDUH
VHYHUHO\GLPLQLVKHGDVZDWHUIORZVLQFUHDVLQJO\IUHHO\WKURXJKWKHERQHVXFKWKDWLWPD\
GLVDSSHDUFRPSOHWHO\IURPWKHDUFKDHRORJLFDORUIRVVLOUHFRUG%RQHVLQDIUHHGUDLQLQJDFLG
VRLOIRULQVWDQFHDUHSDUWLFXODUO\SURQHWRWKLVVLQFHWKH\VXIIHUERWKELRHURVLRQDQG
GLVVROXWLRQ




)LJXUH&KDQJHVLQSRURVLW\RIERYLQHFRPSDFWERQHEHIRUHDQGDIWHUVWULSSLQJRXWWKHFROODJHQLQD
QRQDTXHRXVPHGLXPXVLQJK\GUD]LQH1RWHWKHODUJHLQFUHDVHLQSRURVLW\ZLWKUDGLLEHORZaQPDULVLQJIURP
ORVVRIFROODJHQILEULOV3RURVLW\EHORZQPPXVWUHIOHFWSRUHVVSDFHVEHWZHHQ+$SFU\VWDOOLWHV1RWHWKH
LQFUHDVHLQSRUHUDGLXVDQGYROXPHDVVRFLDWHGZLWKWKHODFXQDHFDQDOLFXOLSRURVLW\DQGYDVFXODUSRURVLW\
UHYHDOLQJDORVVRIXQPLQHUDOLVHGRVWHRLGIURPWKHLULQWHUQDOVXUIDFHV
7KHYROXPHRIWKHSRUHQHWZRUNDQGLWVGLUHFWLRQDOLW\LQWKHRWKHUPLQHUDOLVHGWLVVXHV
GLIIHUIURPWKDWRIERQH$VLWPLJKWEHH[SHFWHGLYRU\DQGWRRWKGHQWLQHLVNQRZQWRVXUYLYH
ZHOOLQWKHDUFKDHRORJLFDODQGIRVVLOUHFRUG7KHGLUHFWLRQDOLW\RISRURVLW\LQGLIIHUHQWWLVVXHV
KDVDYHU\YLVLEOHLQIOXHQFHRQSDWWHUQVRIPLFURELDOGHJUDGDWLRQDVFDQEHVHHQLQ)LJXUH
EHORZZKHUHHYHQDIWHUFRQVLGHUDEOHELRHURVLRQWKHGHQWLQHLQWKLVWRRWKURRWLVUHDGLO\
GLVWLQJXLVKDEOHIURPWKHVXUURXQGLQJFHPHQWXP7KHSRURVLW\LQGHQWLQHKDVDVPDOOHU
DYHUDJHGLDPHWHUWKDQIRXQGLQERQHDQGGRHVQRWFRQQHFWZLWKWKHH[WHULRURIWKHVNHOHWDO
HOHPHQWYLDODUJH+DYHUVLDQFDQDOV+HFNHOHWDO7KHGHQWLQDOWXEXOHVDUHQRW
LQWHUFRQQHFWHGH[FHSWYLDWKHSXOSFDYLW\ZKLFKLWVHOILVDQHQFORVHGYROXPHDFFHVVLEOHWR
VRLOZDWHUSUHGRPLQDQWO\YLDWKHDSLFDOIRUDPHQ7KLVORFDOLVRODWLRQIURPVHGLPHQWSRUH
ZDWHUPD\ZHOOEHUHIOHFWHGLQWKHUHODWLYHO\EHWWHUSUHVHUYDWLRQRIWRRWKGHQWLQHDQG
DVVRFLDWHG'1$FRPSDUHGWRERQH+ROOXQGHWDO


7KHPLQHUDOLVHGWLVVXHVLQDQWOHUDUHPRUHSRURXVPRUHFKDRWLFLQWKHRULHQWDWLRQRI
EORRGYHVVHOVDQGKDYHDORZHUPLQHUDOFRQWHQWWKDQWKHERQHIRXQGLQWKHD[LDODQG
DSSHQGLFXODUVNHOHWRQ2QHPLJKWWKHUHIRUHH[SHFWLWWREHPRUHVXVFHSWLEOHWRGLDJHQHVLV
WKDQKXPDQRUDQLPDOERQH&HUWDLQO\DQWOHULVOHVVZHOOUHSUHVHQWHGLQWKHDUFKDHRORJLFDO
UHFRUGEXWWKLVPD\UHIOHFWWDSKRQRPLFUDWKHUWKDQGLDJHQHWLFIDFWRUV$QWOHULVSK\VLFDOO\
ZHDNHUDQGOHVVGHQVHWKDQFRUWLFDOERQHDQGLVPRUHDFFHVVLEOHWRWKHSUHGDWLRQVRI
VFDYHQJHUVDVLVRIWHQWKHFDVHZLWKWKHVSRQJ\ERQHDWWKHMRLQWHGHQGVRIORQJERQHVWKDWDUH
H[SRVHGRQWKHVRLOVXUIDFH%\FRPSDULVRQZLWKERWKDQWOHUDQGERQHLYRU\LVERWKFRPSDFW
DQGEHLQJFRPSRVHGRIDFHOOXODUGHQWLQHKDVDORZSRURVLW\0HUFXU\LQWUXVLRQSRURVLPHWU\
RIXQGHPLQHUDOLVHGGHQWLQHJLYHVDWRWDOSRUHYROXPHRIRQO\DQGDPHDQSRUH
GLDPHWHURIaQP9HQQDWHWDO
'HQVLW\RIPLQHUDOLVHGWLVVXHV
7KHUHLVFRQVLGHUDEOHFRQIXVLRQFRQFHUQLQJWKHGHQVLWLHVRIGLIIHUHQWVNHOHWDOHOHPHQWV
DULVLQJLQSDUWIURPWKHYDULRXVGLIIHUHQWZD\VRIH[SUHVVLQJGHQVLW\+HUHDFOHDU
GLVWLQFWLRQVKRXOGEHPDGHEHWZHHQWKHGHQVLW\YDOXHVTXRWHGLQWKHRVWHRDUFKDHRORJLFDO
OLWHUDWXUHZKLFKLVPDLQO\FRQFHUQHGZLWKWKHVXUYLYDELOLW\DQGZDWHUWUDQVSRUWFKDUDFWHULVWLFV
RIGLIIHUHQWVNHOHWDOHOHPHQWV%RD]DQG%HKUHQVPH\HU/\PDQDQGWKH
GHQVLWLHVTXRWHGLQDFOLQLFDOFRQWH[W,QWKHIRUPHUGHQVLW\PD\EHH[SUHVVHGDVUHODWLYH
GHQVLW\LQJUDPVSHUFXELFFHQWLPHWHUJFPZKHUHDVLQWKHODWWHUERQHPLQHUDOGHQVLWLHV
DUHPHDVXUHGDVJUDPVRIPLQHUDOSHUXQLWDUHDLQWKHSURMHFWHG;UD\VKDGRZRIDUHJLRQRI
LQWHUHVW%RQQLFN±DOWKRXJKWKH\DUHPRUHFRPPRQO\SUHVHQWHGLQDFOLQLFDOVHWWLQJDV
DFRPSDULVRQZLWKWKHSHDNERQHPLQHUDOGHQVLW\RIDKHDOWK\\HDUROGDGXOW7VFRUHRU
DQDJHPDWFKHGFRKRUW=VFRUH
,QERQHGLDJHQHVLVVWXGLHVWKHUHDUHWZRZD\VWRPHDVXUHGHQVLW\QDPHO\EXON
GHQVLW\LQZKLFKWKHPHDVXUHGYROXPHLQFOXGHVWKHSRUHVSDFHDQGWKHUHDOGHQVLW\DOVR
FDOOHGPDWHULDOGHQVLW\DQGRUVNHOHWDOGHQVLW\LQZKLFKWKHSRUHYROXPHLVVXEWUDFWHGIURP
WKHYROXPHXVHGLQWKHFDOFXODWLRQ7XUQHU:DONHU=LRXSRVHWDO7KHUHDO
GHQVLW\RIDVNHOHWDOHOHPHQWGHSHQGVXSRQWKHUDWLRVRIRUJDQLFPLQHUDODQGZDWHUDQGDV
VWDWHGDERYHWKLVPD\YDU\FRQVLGHUDEO\IURPVSHFLHVWRVSHFLHVDQGIURPRQHERQHHOHPHQW
WRDQRWKHU)LJXHLUHGRHWDO=LRXSRVHWDO5HJDUGLQJIDXQDOPHDVXUHPHQWVRI
GHQVLW\DQH[WHQVLYHDQGUHDVRQDEO\XSWRGDWHOLVWRIYDULRXVWD[DZLWKGHQVLW\GDWDLV
DYDLODEOHHOVHZKHUH/\PDQ,QLWLDOO\LWZDVGLVFRYHUHGWKDWEHWZHHQGHHUVKHHSDQG
SURQJKRUQDQWHORSHOLWWOHGHQVLW\YDULDWLRQZDVHYLGHQWEHWZHHQVXEVSHFLHVDQGVSHFLHVDQG
ODUJHUEXWQRQVLJQLILFDQWYDULDWLRQZDVVHHQEHWZHHQJHQHUD/\PDQ$GGLWLRQDO
VWXGLHVIRXQGVLPLODUUHVXOWVDQGFRQFOXGHWKDWVSHFLHVRIJHQHUDOO\VLPLODUPRUSKRORJ\ZLOO
KDYHVLPLODUERQHGHQVLW\YDOXHV/DPHWDO7HUUHVWULDOIDXQDOERQHVZLWKKLJKHUEXON
GHQVLW\YDOXHVDUHIRXQGWRFRUUHODWHPRUHVWURQJO\ZLWKVXUYLYRUVKLSRYHUWLPH/\PDQ
 ZLWKVLPLODUILQGLQJVLQILVK%XWOHUDQG&KDWWHUVDQGDTXDWLFELUGV%URXJKWRQ
HWDO
'HSRVLWLRQDO(QYLURQPHQW
,QYLYR WKHPLQHUDOL]HGWLVVXHVH[SHULHQFHDQHQYLURQPHQWWKDWLVVWULFWO\FRQWUROOHGE\
WKHERG\¶VFHOOXODUDQGPHWDEROLFSURFHVVHVWKDWUHPRGHODQGUHSDLUWKHVNHOHWRQPDLQWDLQ


FDOFLXPKRPHRVWDVLVDQGOLPLWWKHDFWLRQRIPLFURRUJDQLVPV$IWHUGHDWKWKLVSURWHFWLYH
HQYHORSHFHDVHVWRIXQFWLRQDQGRQFHVNHOHWRQLVDWLRQKDVEHJXQWKHVNHOHWRQLVH[SRVHGWRRQH
RUPRUHRIDZLGHUDQJHRIHQYLURQPHQWVWKDWIUHTXHQWO\UHSUHVHQWDQ³RSHQV\VWHP´LQWHUPV
RISK\VLFDOFKHPLFDODQGELRORJLFDOLQVXOWVWRWKHPLQHUDOLVHGWLVVXHV'HSHQGLQJXSRQWKH
QDWXUHRIWKHHQYLURQPHQWDVNHOHWDOHOHPHQWZLOOXQGHUJRDVRPHZKDWSUHGLFWDEOHGLDJHQHWLF
WUDMHFWRU\WKDWPD\RUPD\QRWUHVXOWLQLWVSUHVHUYDWLRQLQWKHDUFKDHRORJLFDORUJHRORJLFDO
UHFRUG2IFRXUVHLIWKHHQYLURQPHQWHYROYHVRYHUWLPHWKDWGLDJHQHWLFWUDMHFWRU\PD\
FKDQJHLQVSHHGDQGRUGLUHFWLRQVXFKWKDWDQ\H[FDYDWHGERQHPD\H[KLELWFKHPLFDODQG
SK\VLFDOGHWHULRUDWLRQFRUUHVSRQGLQJWRGLIIHUHQWHQYLURQPHQWV1HYHUWKHOHVVLWLVVRPHWLPHV
SRVVLEOHWRXQWDQJOHWKHVHFKDQJHVLQGHSRVLWLRQDOHQYLURQPHQWZLWKFOHYHUXVHRIFKHPLFDO
DQGKLVWRORJLFDOWHFKQLTXHV+ROOXQGHWDO3IUHW]VFKQHUDQG7WNHQ7UXHPDQ
DQG%HQWRQ7XUQHU:DONHUDQG-DQV,QWKHFDVHRIKXPDQLQKXPDWLRQVWKH
ORFDOHQYLURQPHQWFDQFKDQJHGUDPDWLFDOO\RYHUVKRUWWLPHSHULRGVLIWKHGHFRPSRVLQJFRUSVH
LVHQFORVHGZLWKLQDZRRGHQFRIILQRUVWRQHNLVW,QWKHFDVHRIDZRRGHQFRIILQWKHVNHOHWRQ
ZLOOH[SHULHQFHDQLQLWLDOO\FORVHGV\VWHPHQFORVLQJSXWUHI\LQJVRIWWLVVXHVZKLFKEHFRPHV
SURJUHVVLYHO\PRUHRSHQDQGIUHHGUDLQLQJRQFHWKHFRIILQKDVEHJXQWRGHFD\7KHFRPSOH[
FKHPLVWU\RIDGHFRPSRVLQJFRUSVHDUHFRYHUHGFRPSUHKHQVLYHO\LQWKHIRUHQVLFOLWHUDWXUH
HJ'HQWHWDODQGUHIHUHQFHVWKHUHLQ7KHYDULRXVIDFWRUVLQIOXHQFLQJWKH
VXUYLYDELOLW\RIDERQHRYHUWLPHDQGLWVVXVFHSWLELOLW\WRGHVWUXFWLYHUDWKHUWKDQSUHVHUYLQJ
GLDJHQHWLFIDFWRUVDUHGLVFXVVHGLQPRUHGHWDLOEHORZ 
6RLOS+DQG(K
%HFDXVHRIWKHGLIILFXOWLHVLQIXOO\UHFRQVWUXFWLQJSDVWVRLOEXULDOFRQGLWLRQVIRU
DUFKDHRORJLFDOERQHVILHOGH[SHULPHQWVLQZKLFKWKHVRLOS+K\GURORJLFUHJLPHDQG
WHPSHUDWXUHVDUHPRQLWRUHGKDYHEHHQH[WUHPHO\XVHIXOLQXQGHUVWDQGLQJSUHVHUYLQJDV
RSSRVHGWRGHVWUXFWLYHHQYLURQPHQWV&ROOLQVHWDO)LJXUHQRWHWKHJUHDWHU
VXVFHSWLELOLW\RIFROODJHQWRDONDOLUDWKHUWKDQDFLGS++RZHYHUDVWXG\RIYDULRXVPDPPDO
ELUGDQGILVKERQHVH[SHULPHQWDOO\EXULHGLQDUDQJHRIS+DQGK\GURORJLFHQYLURQPHQWV
IRXQGWKDWWKHDFLGLFS+VRLOVDUHPRUHDJJUHVVLYHWKDQDONDOLQHVRLOV
1LFKROVRQ6LPLODUUHVXOWVKDYHEHHQUHSRUWHGZLWKKXPDQERQHV1LHOVHQ0DUVKHW
DOLPSO\LQJWKDWLWLVWKHPLQHUDODQGQRWWKHSURWHLQWKDWFRQWUROVHDUO\GLDJHQHVLV
,QFUHDVHGDYDLODELOLW\RIK\GURJHQLRQVOHDGVELRDSDWLWHWRUHDGLO\GLVVROYH1LHOVHQ0DUVKHW
DOEHFDXVHELRDSDWLWHLVIRXQGWREHPRVWVWDEOHDWS+%HUQDHWDODQG
EHJLQVWRGLVVROYHLQHQYLURQPHQWVEHORZS+:KLWHDQG+DQQXV'HFRPSRVLQJ
ERGLHVKDYHEHHQVKRZQWRFKDQJHWKHS+RIWKHORFDOL]HGEXULDOHQYLURQPHQWILUVWE\
GURSSLQJS+OHYHOV*LOO.LQJIROORZHGE\PRUHDONDOLQHFRQGLWLRQV*LOO.LQJ
-DQDZD\$FLGLFHQYLURQPHQWVFDQDOVRDULVHIURPWKHSUHVHQFHRIGHFRPSRVLQJ
ELRPDVVSURGXFLQJKXPLFDQGWDQQLFDFLGVWKHOHDFKLQJRIEDVHLRQVVXFKDVFDOFLXPDQG
SRWDVVLXPDQGWKHIRUPDWLRQRIFDUERQLFDFLGE\WKHGLVVROXWLRQRIFDUERQGLR[LGH&2DULVLQJDVDGHFRPSRVLWLRQE\SURGXFW3RNLQHVDQG%DNHU
7KHFRORXURIH[FDYDWHGERQHVSURYLGHVFOXHVWRWKHHYROXWLRQRIWKHEXULDO
HQYLURQPHQW7KHVRLOSURILOHJHQHUDOO\H[KLELWVDVXFFHVVLRQRIFKHPLFDOUHJLPHVZLWK
R[\JHQUHGXFWLRQLQWKHXSSHUPRVWOHYHOVXQGHUODLQE\VXFFHVVLYHOHYHOVRIQLWUDWHUHGXFWLRQ
0Q UHGXFWLRQ)HUHGXFWLRQ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RFFDVLRQDOO\DQGVRPHWXQQHOVFRQWDLQFOXVWHUVRIVSKHULFDOJUDLQVRIUHGHSRVLWHG+$S7KHVH
JUDLQVYDU\LQGLDPHWHUIURPȝP3HVTXHURHWDODQGDUHVOLJKWO\HQULFKHGLQ
PDQJDQHVH7XUQHU:DONHUVXJJHVWLQJWKDWWKHRUJDQLVPVUHVSRQVLEOHPD\EHORQJWR
WKHF\DQREDFWHULDIDPLO\,WLVLQWHUHVWLQJWRQRWHWKDWLQ:HGO¶VRULJLQDOUHVHDUFKRQ
WXQQHOOLQJIRXQGLQWHHWKKLVVDPSOHVZHUHLPPHUVHGLQ³XQWUHDWHGZHOOZDWHU´DQGWKDWWKH
WXQQHOVWKDWKDGIRUPHGDIWHUGD\VGLGQRWSHQHWUDWHGHHSHULQWRWKHWLVVXHVWKDQ
PP$IWHULPPHUVLRQIRUPRUHWKDQDPRQWKWKHRUJDQLVPVUHVSRQVLEOHZHUHXQDEOHWRWXQQHO
IXUWKHU+HDOVRGHVFULEHGVRPH³IHZVKLQLQJJUDLQVDSSHDULQJLQWKHLQWHULRU´RIWKHWXQQHOV
:HGO7KLVUDLVHVWKHLQWULJXLQJSRVVLELOLW\WKDW:HGO¶VRULJLQDOWXQQHOOLQJVRRIWHQ
QRZDWWULEXWHGWRIXQJL+ROOXQG-DQV-DQVHWDO0OOHUHWDOPD\
DFWXDOO\KDYHEHHQGXHWRF\DQREDFWHULDDIWHUDOO
%RQHVH[FDYDWHGIURPWKHPDMRULW\RIWHUUHVWULDODUFKDHRORJLFDOFRQWH[WVDUHXQOLNHO\
WRH[KLELWWXQQHOOLQJE\F\DQREDFWHULD:KHQ:HGOW\SHELRHURVLRQLQH[KXPHGERQHVLV
DWWULEXWHGWRIXQJLLWLVPRVWFRPPRQO\LIQRWH[FOXVLYHO\DORQJWKHSHULRVWHDOPDUJLQVRI
ERQHVZKHUHDVQRQ:HGO0)'FRPPRQO\RFFXUVDURXQGYDVFXODU+DYHUVLDQFDQDOV/DP
HWDO7KHGLPHQVLRQVRIWKHWXQQHOVGHVFULEHGE\:HGOZHUHDURXQGȝPLQ
GLDPHWHU2WKHUUHVHDUFKHUVKDYHGHVFULEHGYDU\LQJGLPHQVLRQVIRUGLIIHUHQWPRUSKRORJLHVRI
0)'VUDQJLQJIURPȝPIRU7\SH,:HGOWXQQHOVȝPIRUOLQHDUORQJLWXGLQDODQG
DQ\WKLQJXSWRȝPIRUEXGGHGDQGODPHOODWHWXQQHOOLQJ-DQV 
,WLVKD]DUGRXVDQGQRWVXSSRUWHGE\DYDLODEOHHYLGHQFHWRDVVLJQGLIIHUHQWFDXVDWLYH
RUJDQLVPVWRWKHVHGLIIHUHQWVL]HVDQGPRUSKRORJLHVRI0)'V6RJQQDHV IRXQGD
VLPLODUUDQJHRIVL]HVPLFURQVPLFURQVDQGPLFURQVRIIRFDOGHVWUXFWLRQ
LQDQFLHQWWHHWKIURP(XURSHDQG$PHULFD+HWKRXJKWWKDWWXQQHOVRIGLIIHUHQWGLDPHWHUVGLG
QRWPHDQWKDWWKH\ZHUHFDXVHGE\GLIIHUHQWRUJDQLVPVEXWUDWKHUZHUHFDXVHGE\GLIIHUHQFHV
LQWKHWLVVXHW\SHWXQQHOOHG7KLVH[SODQDWLRQLVVXSSRUWHGE\GDWDFRPLQJIURPPHUFXU\
LQWUXVLRQSRURVLPHWU\-DQVHWDOZKLFKVKRZVWKDWDOORIWKH0)'W\SHV±OLQHDU
ORQJLWXGLQDOEXGGHGODPHOODWHDQGHYHQ:HGOWXQQHOV±KDYHYHU\VLPLODUSRURVLWLHV
H[KLELWLQJWKHGRXEOHSHDNHGWUDFHQRUPDOO\DWWULEXWHGWREDFWHULDOWXQQHOOLQJZKLFKVXSSRUWV
WKHLQWHUSUHWDWLRQRI6RJQQDHV 7KHLQIOXHQFHRIWLVVXHPLFURDUFKLWHFWXUHLV
GUDPDWLFDOO\GHPRQVWUDWHGE\WKHFKDQJHLQWKHSDWWHUQRIGLDJHQHWLFDOWHUDWLRQDWWKH
WUDQVLWLRQIURPFHPHQWXPWRGHQWLQHLQ)LJXUH

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
)LJXUH'LIIHUHQFHVLQWKHSDWWHUQRIEDFWHULDOGHJUDGDWLRQEHWZHHQWLVVXHW\SHVLQWKHURRWRIDKXPDQLQFLVRU
IURPWKH0HGLHYDOVLWHRI:KDUUDP3HUF\8.$UURZVLQGLFDWHWKHERUGHUEHWZHHQGHQWLQHDQGFHPHQWXP
%DFWHULDOWXQQHOOLQJLVDVVRFLDWHGZLWKDGLVVROXWLRQDQGUHGLVWULEXWLRQRI+$SZLWKLQ
WKHDIIHFWHG]RQHV7XUQHU:DONHUHWDODVZDVQRWHGE\ERWK+DFNHWWDQG
%HOOLQHDUOLHUVWXGLHV,QIDFW+DFNHWWVSHFLILFDOO\QRWHGWKHLPSRUWDQFHRIVHDVRQDO
YDULDWLRQVLQVRLOZDWHUFRQWHQWDQGWKHLULPSRUWDQFHQRWRQO\IRUWKHSUROLIHUDWLRQRIWKH
WXQQHOOLQJEDFWHULDEXWDOVRWKHSDWWHUQRIGLVWULEXWLRQRUORVVRIWKHPLQHUDO+DFNHWW
7KHPRVWSDUVLPRQLRXVH[SODQDWLRQIRUWKHGLIIHUHQWPRUSKRORJLHVDQGVL]HVRI0)'VLVWKDW
RQHRUPRUHFORVHO\UHODWHGVSHFLHVRIEDFWHULDDUHUHVSRQVLEOHIRUWXQQHOOLQJLQWRPLQHUDOLVHG
FROODJHQDQGWKDWSHUFHLYHGGLIIHUHQFHVDUHGXHWRDFRPELQDWLRQRIWLVVXHPLFURDUFKLWHFWXUH
DQGORFDOK\GURORJLFIORZZLWKLQDQGVXUURXQGLQJWKHERQH7XQQHOOLQJWKDWRFFXUVFORVHWR
WKHSHULRVWHXPRULQDQ\VXUIDFHLQFORVHFRQWDFWZLWKWKHVXUURXQGLQJVRLOLVPRUHOLNHO\WREH
HPSW\EHFDXVHVROXELOLVHGPLQHUDOKDVDJUHDWHUOLNHOLKRRGRIEHLQJVZHSWRXWRIWKHERQH
7KLVPD\DFFRXQWIRUVRPHRIWKH:HGOW\SHSRURVLW\DWWULEXWHGWRVRLOIXQJLSHQHWUDWLQJWKH
SHULRVWHDOVXUIDFHLQVRPHVSHFLPHQVVHH)LJ$%DFWHULDOGHJUDGDWLRQWKDWRFFXUVGHHSHU
LQVLGHWKHWLVVXHVLVPRUHOLNHO\WRUHVXOWLQDQ\GLVVROYHGPLQHUDOUHSUHFLSLWDWLQJZLWKLQWKH
WXQQHOOHGVSDFHOHDGLQJWRWKHREVHUYHGSDWWHUQRIRIWHQUDJJHGGHPLQHUDOLVHGVSDFHV
LQWHUVSHUVHGZLWKK\SHUPLQHUDOLVHGFXIIVRULQILOOLQJVZKLFKUHSUHVHQW+$SUHSUHFLSLWDWHG
ZLWKLQWKHWLVVXHV7XUQHU:DONHUDQG6\YHUVHQ

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
)LJXUH$%6(0LPDJHRIKXPDQERQHIURPWKH0HGLHYDOPRQDVWHU\DW&OHHYH$EEH\8.7KLVVSHFLPHQLV
IURPWKHIUHHGUDLQLQJSDUWRIWKHVLWHDQGLVH[WHQVLYHO\WXQQHOOHGE\EDFWHULD1RWHWKDWWKHSHULRVWHDOERQHLV
FKDUDFWHULVHGE\HPSW\SRUHVaȝPLQGLDPHWHUZKHUHDVWKHRXWHUȝPZKHUHLWKDVEHHQLQFRQWDFWZLWK
WKHVRLOLVXQWXQQHOOHG%%6(0LPDJHRIERQHIURPWKHZDWHUORJJHGSDUWRIWKHFHPHWHU\%DFWHULDOWXQQHOOLQJ
LVDEVHQWEXWWKHUHLVFRQVLGHUDEOHGHPLQHUDOLVDWLRQDQGFUDFNLQJRIWKHSHULRVWHDOERQH'HPLQHUDOLVDWLRQ
DSSHDUVWRUHVSHFWWKHFHPHQWOLQHVGHOLQHDWLQJVHFRQGDU\RVWHRQV
$VUHFRJQLWLRQRIWKHIDUVHHLQJFRQWULEXWLRQRI+DFNHWWLWLVZRUWKTXRWLQJKLPZLWK
UHJDUGWRKRZKHVDZIXWXUHGHYHORSPHQWVLQWKHVXEMHFWRISRVWPRUWHPDOWHUDWLRQRIERQH
PLFURVWUXFWXUH³7KHDSSOLFDWLRQRIPRUHVRSKLVWLFDWHGWHFKQLTXHVZRXOGFRQWULEXWHWRWKH
IXOOHUXQGHUVWDQGLQJRIWKHVHFKDQJHVDQGWKHLUFDXVHV ´+DFNHWW,WLVVRPHZKDW
VXUSULVLQJWKHUHIRUHWKDWVRPDQ\UHVHDUFKHUVSHUVLVWLQDSSO\LQJORZSRZHURSWLFDO
PLFURVFRS\WRWKHTXHVWLRQRIGLDJHQHWLFDOWHUDWLRQVWRERQHWLVVXHV

)LJXUH'LIIHUHQFHVLQSRURVLW\IRUKXPDQIHPRUDIURP0HGLDHYDOLQGLYLGXDOVH[FDYDWHGIURPWZRGLIIHUHQW
LQKXPDWLRQHQYLURQPHQWV±DHUDWHGVRLOV:KDUUDP3HUF\8.DQGZDWHUORJJHGDQR[LF7URQGKHLP1RUZD\
1RWHWKHLQFUHDVHGYDVFXODUSRURVLW\LQWKHROGHUIHPDOHVSHFLPHQFRPSDUHGWRWKH\RXQJPDOHXQSXEOLVKHG
GDWD0-&DVZHOODVWKHLQFUHDVHLQWKHFROODJHQDSDWLWHSRURVLW\LQWKHERQHIURPWKHZDUPHUDHUDWHGVRLO

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(QYLURQPHQWDQGPLFURELDOELRHURVLRQ
7KHVRLOHQYLURQPHQWLVZLWKRXWGRXEWWKHGRPLQDWLQJIDFWRULQZKHWKHUDEXULHGERQH
ZLOOVXUYLYHZLWKLQWKHDUFKDHRORJLFDOUHFRUGRUZKHWKHULWGHJUDGHVUDSLGO\DQGLVORVW
6NHOHWRQLVHGUHPDLQVLQWKHWURSLFVGHJUDGHPXFKPRUHUDSLGO\WKDQWKRVHLQWHPSHUDWH]RQHV
ZKLFKLQWXUQGHJUDGHPRUHUDSLGO\WKDQWKRVHFORVHWRWKHDUFWLFFLUFOH6LPLODUO\GHHSO\
EXULHGUHPDLQVWHQGWRVXUYLYHIRUORQJHUWKDQWKRVHLQVKDOORZEXULDOHQYLURQPHQWV3DUWRI
WKLVLVEHFDXVHWHPSHUDWXUHLVDQREYLRXVIDFWRUEXWVRWRRLVDFFHVVWRR[\JHQ2QFHDJDLQ
+DFNHWWZDVSUHVFLHQWLQKLVXQGHUVWDQGLQJRIWKHUHODWLRQVKLSVEHWZHHQSRVWPRUWHP
FKDQJHVWRVNHOHWRQVDQGEXULDOHQYLURQPHQW³WXQQHOOLQJLQERQHGRHVQRWDSSHDUWRGHYHORS
UHDGLO\LQZHWRUZDWHUORJJHG FRQGLWLRQV0RGHUDWHVRLOPRLVWXUHZLWKSHULRGLFDOVHDVRQDO
YDULDWLRQRIZDWHUWDEOHDQGWHPSHUDWXUHHJZDUPVXPPHUVDUHIDYRXUDEOHIRUWXQQHOOLQJ´
7KLVFRQFOXVLRQLVVXSSRUWHGE\HYLGHQFHIURPWKH0HGLHYDOFHPHWHU\DW&OHHYH$EEH\8.
7KLVFHPHWHU\KDVEXULDOVIURPERWKIUHHGUDLQLQJDQGZDWHUORJJHGVRLOVDQGWKHVNHOHWRQV
VKRZDGUDPDWLFGLIIHUHQFHLQPLFURVFRSLFSUHVHUYDWLRQVWDWH)LJ$	% 
7KHVRLOEDFWHULDUHVSRQVLEOHIRUWXQQHOOLQJLQEXULHGERQHVDUHHYLGHQWO\DHURELFLQ
WKHLUPHWDEROLFSDWKZD\V%RQHVWKDWDUHEXULHGLQZHWVRLOVZLWKUHVWULFWHGDFFHVVWRR[\JHQ
WHQGWRH[KLELWQRQHRIWKHFKDUDFWHULVWLFGLDJHQHWLFVLJQDWXUHVVHHQLQERQHVEXULHGLQ
R[\JHQDWHGVRLOV2FFDVLRQDOO\ERQHVH[KLELWOLPLWHGEDFWHULDOWXQQHOOLQJEXWVKRZHYLGHQFH
IRUGLDJHQHWLFS\ULWHZLWKLQWKHWXQQHOOHGWLVVXHVWKDWLVWHVWDPHQWWRDWUDQVLWLRQIURPDQ
R[\JHQDWHGWRDQR[LFHQYLURQPHQW7XUQHU:DONHUDQG-DQV%RQHVIURP
GHHSO\EXULHGZDWHUVDWXUDWHGVHGLPHQWVWHQGWRKDYHDKLJKHUFROODJHQFRQWHQWDQGORZHU
SRURVLW\)LJWKDQVLPLODUVSHFLPHQVIURPIUHHGUDLQLQJDHUDWHGVRLOVDOWKRXJKEHFDXVHRI
WKHGHSRVLWLRQRILURQVXOSKLGHVZLWKLQWKHLUSRUHVWUXFWXUHWKH\DUHSURQHWRUDSLG
GHWHULRUDWLRQLIWKHHQYLURQPHQWFKDQJHVWRRQHZLWKIUHHO\DYDLODEOHR[\JHQ7XUQHU:DONHU
 
7KHRULJLQRIWKHEDFWHULDUHVSRQVLEOHIRUWXQQHOOLQJLQERQH 
,WLVDUJXHGWKDWGXHWRWKHORZIUHTXHQF\RIPLFURELDOO\DOWHUHGERQHVLQWKHIRVVLO
UHFRUGPLFURELDOO\GHJUDGHGERQHVVHOGRPVXUYLYHLQWRWKHJHRORJLFDOUHFRUG7UXHPDQDQG
0DUWLOO,WLVFHUWDLQO\WUXHWKDWDUFKDHRORJLFDOERQHVDQGWHHWKWHQGWRIDOOLQWRD
ELPRGDOGLVWULEXWLRQRQWKH2[IRUGKLVWRORJLFDOLQGH[2+,VFDOHEHLQJHLWKHUZHOO
SUHVHUYHGRUSRRUO\SUHVHUYHG+HGJHVHWDO+ROOXQGHWDO,WKDVDOVREHHQ
GHPRQVWUDWHGWKDWEDFWHULDODOWHUDWLRQLQKXPDQERQHVLVPRUHWKDQWZLFHDVFRPPRQDVLQ
DQLPDOERQH-DQVHWDO
7KHVHILQGLQJVKDYHLQLWLDWHGDGHEDWHDVWRZKHWKHUWKHZD\ERQHVKDYHHQWHUHGWKH
DUFKDHRORJLFDOUHFRUGHJDUWLFXODWHGYVGLVDUWLFXODWHGERGLHVFRXOGKDYHDQLQIOXHQFHRQ
ZKHWKHUWKHEDFWHULDUHVSRQVLEOHIRUQRQ:HGOWXQQHOOLQJRULJLQDWHIURPWKHJXWPLFURELRPH
RUIURPWKHEXULDOVRLOSRVWVNHOHWRQLVDWLRQ%HOO'DPDQQDQG-DQV-DQVHWDO
:KLWHDQG%RRWK,IDOLQNEHWZHHQWKHEDFWHULDODOWHUDWLRQRIERQHDQGWKH
SUHVHQFHRIJXWPLFUREHVH[LVWVLWFDQKDYHJUHDWLPSOLFDWLRQVIRUWKHLQWHUSUHWDWLRQRIWKH
HDUO\SRVWPRUWHPSHULRG,QZKROHERG\GHFRPSRVLWLRQWKHEORDWHYHQWZKHUHWKHERG\
FDYLW\UXSWXUHVLVVXJJHVWHGWREHDNH\SRLQWZKHUHDVKLIWLQWKHGLYHUVLW\RIPLFUREHVIURP
DQDHURELFWRDHURELFLVREVHUYHG%XFKHOLDQG/\QQH0HWFDOIHWDO$OLQN
EHWZHHQERQHELRHURVLRQDQGVRIWWLVVXHGHFRPSRVLWLRQZRXOGSURYLGHVWURQJHYLGHQFHWKDW
QRQ:HGOWXQQHOVDUHSURGXFHGE\DQRUJDQLVP¶VHQWHULFJXWPLFURELRWDDQGWKDWWKHVH


EDFWHULDPLJUDWHGIURPWKHLQWHVWLQHVLQWKHILUVWIHZGD\VDIWHUGHDWKDQGJRRQWRSHQHWUDWH
WKHERQHPLFURVWUXFWXUH%RRWKDQG0DGJZLFN-DQV.HOOHUPDQHWDO
&RQWUDU\HYLGHQFHFRPHVIURPDQH[SHULPHQWDOEXULDORIZKROHSLJFDUFDVVZKLFK
VKRZHGQRVSHFLILFKLVWRORJLFDODWWDFNSDWWHUQVDQGQRFOHDUUHODWLRQVKLSEHWZHHQKLVWRORJLFDO
SUHVHUYDWLRQDQGSUR[LPLW\WRWKHDEGRPLQDODUHDDIWHU\HDUV.RQWRSRXORVHWDO
0RUHSHUWLQHQWO\%HOOHWDOIRXQGQRHYLGHQFHRIEDFWHULDOGHJUDGDWLRQRIDQ\NLQGLQ
WKHVNHOHWRQVULEVRIWKUHHH[HFXWHGSULVRQHUVH[KXPHGDIWHU\HDUVIURPZRRGHQ
FRIILQEXULDOVLQ&DQDGD7KHVHKDGEHHQLVRODWHGIURPWKHVRLODQGWKHFRIILQVZHUHGU\ZKHQ
H[KXPHG:HFDQLQIHUDVKRUWLQWHUYDOEHWZHHQGHDWKDQGLQWHUPHQWEHFDXVHH[HFXWLRQDQG
EXULDORIFRQGHPQHGSULVRQHUVXQGHUWKH%ULWLVK&RPPRQZHDOWKIROORZHGVWULFWSURWRFROVDQG
ERGLHVZHUHEXULHGSURPSWO\ZLWKRXWDXWRSV\VRRQDIWHUWKHLQGLYLGXDOZDVGHFODUHGGHDG
6XSSRUWLQJHYLGHQFHIRUWXQQHOOLQJEDFWHULDRULJLQDWLQJLQWKHEXULDOHQYLURQPHQWLVSURYLGHG
E\WKHLGHQWLILFDWLRQRIWKLVFKDUDFWHULVWLFWXQQHOOLQJLQDUFKDHRORJLFDOLYRU\DUWHIDFWV/DUJH
HWDO
7DSKRQRPLFVHWWLQJXQGRXEWHGO\LQIOXHQFHVWKHPLFURVWUXFWXUDOGHFD\RIERQHV,Q
IRUHQVLFVFLHQFHWKHXVHRIJHQHWLFDQDO\VLVWRVWXG\WKHPLFURELDOGLYHUVLW\LQWKHVRLODURXQG
DERG\KDVUHFHQWO\EHHQLQYHVWLJDWHGWRHVWLPDWHWLPHVLQFHGHDWK0HWFDOIHWDO
3HFKDOHWDO$VWXG\E\ 0HWFDOIHWDOIRXQGWKDWRIWKHPLFUREHV
UHVSRQVLEOHIRUWKHGHFRPSRVLWLRQRIWKHFDGDYHUVDUHDOUHDG\SUHVHQWLQWKHVRLOEHIRUH
SODFHPHQWRIWKHERG\DQGWKDWRWKHUVRXUFHVVXFKDVLQVHFWVPD\SURYLGHDODUJHSURSRUWLRQ
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PHDVXUHGSDUDPHWHUV7UXHPDQHWDO7KHGHJUHHRIUHFU\VWDOOL]DWLRQDQGFKDQJHLV
XVXDOO\KLJKHULQIRVVLOERQHFRPSDULQJWRDUFKDHRORJLFDOERQH%HUQDHWDO.HHQDQ
6PLWKHWDO0LQHUDOFKDQJHVUHTXLUHDFWLYHK\GURORJ\UHFKDUJLQJZLWKIUHVK
ZDWHURUDUHGXFWLRQLQS++HGJHV+HGJHVDQG0LOODUG+LJKHWDO
1LHOVHQ0DUVKHWDO7UXHPDQ %HUQDHWDODQG.HHQDQDQG(QJHO
 GHPRQVWUDWHGWKDWK\GUR[\DSDWLWHLVPRUHVWDEOHLQS+DURXQGGLVSOD\VORZ
VROXELOLW\UHFU\VWDOOL]DWLRQLQVOLJKWO\DONDOLQHWRQHDUQHXWUDOHQYLURQPHQWVDQGJLYHVZD\WR
GLVVROXWLRQDQGUHFU\VWDOOL]DWLRQLQS+HQYLURQPHQWVEHORZRURYHU7KLVLQGLFDWHVWKDW
ERQHDSDWLWHLVPRUHVROXEOHWKDQDXWKLJHQLFDSDWLWHVWKDWIRUPQDWXUDOO\IURPVROXWLRQLQWKH
VRLOPHDQLQJWKDWERQHVO\LQJZLWKLQWKLV³UHFU\VWDOOLVDWLRQZLQGRZ´EHJLQWRPRUHFORVHO\
UHIOHFWWKHFRPSRVLWLRQRIVROXEOHLRQVLQWKHEXULDOHQYLURQPHQWKHWHURPRUSKLF
UHFU\VWDOOL]DWLRQ)HUQiQGH]-DOYRHWDO
3URWHLQORVVFDQDOVRLQIOXHQFHFU\VWDOOLQLW\1LHOVHQ0DUVKDQG+HGJHVD6PLWK
HWDO7UXHPDQHWDODVWKHORVVRIRUJDQLFPDWUL[LQPLQHUDOLVHGWLVVXHVPD\
H[SRVHVRPHSRRUO\FU\VWDOOLQHPLQHUDOIUDFWLRQVWRZDWHUIORZLQJWKURXJKWKHERQHDOORZLQJ
OHDFKLQJDQGUHSUHFLSLWDWLRQRQWRH[LVWLQJFU\VWDOVDQGLQWRWKHHPSW\SRUHVSDFHV7KLV
LQWHUDFWLRQRIWKHJURXQGZDWHUZLWKWKHK\GUDWHGOD\HURIWKHDSDWLWHFU\VWDOVDOORZVWKH
LQFRUSRUDWLRQRIGLYHUVHODELOHDQGUHDFWLYHLRQVHJ+32Ø32 Ø&2 Ø&Dͻ0J ͻZKLFKPD\LQWXUQVXEVWLWXWHRWKHULRQVLQWRWKHFRUHGRPDLQ)LJXHLUHGRHWDO/HH7KRUSDQG
YDQGHU0HUZH6WDWKRSRXORXHWDO7KLVLRQLFH[FKDQJHLVFRQWUROOHGE\WKHS+
RIWKHJURXQGZDWHUZKLFKFDQYDU\IURPWR1LHOVHQ0DUVKHWDO
7XUQHU:DONHU7KHVHHSLVRGHVRIGLVVROXWLRQDQGUHFU\VWDOOL]DWLRQUHVXOWLQDORVVRI
WHQVLOHVWUHQJWKLHERQHEHFRPHVPRUHVXVFHSWLEOHWRIUDFWXUHDQGPDVV+LJKHWDO
7XUQHU:DONHU&KDQJHVLQWKHFRPSRVLWLRQRIERQHDSDWLWHVDOVRWDNHSODFHHYHQLQ
QHXWUDOWRDONDOLQHVRLOV 
5HFU\VWDOOL]DWLRQFDQDOVROHDGWRDGLVWLQFWGURSLQPLFURSRURVLW\DFFRPSDQLHGE\LQFUHDVLQJ
PDFURSRURVLW\DVVHHQDWDYDULHW\RISRVW,FH$JH(XURSHDQDUFKDHRORJLFDOVLWHV
1LHOVHQ0DUVKDQG+HGJHVDELQKXPDQGHHUJRDWDQGVKHHSERQHVRI
EHWZHHQDQG\HDUVRIDJH%HUQDHWDOIRVVLOL]HGUHPDLQVRI$IULFDQDQLPDOV
7UXHPDQHWDODQGLQDVVRUWHGH[SHULPHQWDOO\DOWHUHGERQH+LOOHUDQG:HVV
7XUQHU:DONHU&U\VWDOOLWHFKDQJHDQGSRURVLW\DOWHUDWLRQKRZHYHULVQRWDOZD\VGXH
WR2VWZDOGULSHQLQJ0LFURELDOWXQQHOOLQJLQDGGLWLRQWRPLQHUDOGLVVROXWLRQDQG
UHFU\VWDOOL]DWLRQDOVRDOWHUVFU\VWDOOLQLW\7XUQHU:DONHUHWDO5HFU\VWDOOL]DWLRQLQWR
DXWKLJHQLFDSDWLWHPD\EHDVVLVWHGE\EDFWHULDOO\PHGLDWHGPLQHUDOSUHFLSLWDWLRQ&DUSHQWHU
'DQLHODQG&KLQ)RUPLFUREHVWKLVLVLQJRRGDJUHHPHQWZLWKUHVHDUFK
VKRZLQJWKDWPLFUREHVZRXOGILUVWKDYHWRDOWHUWKHPLQHUDOFRPSRQHQWRIERQHLQRUGHUWRJHW
WRWKHFROODJHQ1LHOVHQ0DUVKHWDO7XUQHU:DONHU0LFURELDODFWLYLW\FDQ
WKHUHIRUHOHDGWRPLQHUDOGLVVROXWLRQIROORZHGE\DUHGLVWULEXWLRQRISKRVSKDWHIRUWKH
JURZWKRIDGMDFHQWK\GUR[\DSDWLWHFU\VWDOV7UXHPDQHWDO
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$QFLHQW'1$GHJUDGDWLRQ
'HR[\ULERQXFOHLFDFLG'1$LVDPDFURPROHFXOHUHVSRQVLEOHIRUWKHFRQVWUXFWLRQRI
FHOOXODUSURWHLQVZKLFKLVSDVVHGWRGDXJKWHUFHOOVGXULQJFHOOGLYLVLRQ'1$LVDSRO\PHU
PDGHXSRIIRXUQXFOHRWLGHEDVHVDGHQLQHDQGJXDQLQHZKLFKDUHGRXEOHULQJHGSXULQHV
DQGF\WRVLQHDQGWK\PLQHWKDWDUHVLQJOHULQJHGS\ULPLGLQHVDOORIZKLFKDUHDWWDFKHGWRD
GHR[\ULERVHVXJDUDQGDSKRVSKDWHJURXSZKLFKPDNHXSWKHVWUXFWXUDO³VXJDUSKRVSKDWH
EDFNERQH´RI'1$-REOLQJHWDO$GHQLQHDQGWK\PLQHSDLULQGRXEOHVWUDQGHG
'1$DVGRJXDQLQHDQGF\WRVLQH-REOLQJHWDO&DUERQDWRPVPDNHXSWKH
GHR[\ULERVHPROHFXOHZKHUHSKRVSKDWHJURXSVDWWDFKDWWKHƍDQGƍSULPHDQGSULPH
FDUERQDWRPVZKHUHWKHƍDQGƍHDFKKDYHDQXQDWWDFKHGK\GUR[\O2+JURXSRQWKHVH
UHVSHFWLYHFDUERQDWRPV-REOLQJHWDO$SKRVSKRGLHVWHUERQGLVWKHQIRUPHGZKHQD
ƍDQGƍFDUERQIURPGLIIHULQJVXJDUPROHFXOHVFRQMRLQWKURXJKDFRYDOHQWERQGUHVXOWLQJLQ
WKHIRUPDWLRQRIWKHGRXEOHVWUDQGHGVLVWHUERQGFKDUDFWHULVWLFRI'1$:DWVRQDQG&ULFN
  
$QFLHQW'1$D'1$DQDO\VLVFRQFHUQVLWVHOIZLWKJHWWLQJ'1$RXWRI³ROG´WLVVXHV
6DUNLVVLDQHWDOWKDWLVVSHFLPHQVWKDWDUHW\SLFDOO\ROGHUWKDQ\HDUVRIDJH
+RZHYHUSRVWPRUWHP'1$LVYHU\VXVFHSWLEOHWRDWWDFNDQGGHJUDGDWLRQ'DEQH\HWDO
 ZLWKTXLWHOLPLWHGFDOFXODWHGVXUYLYRUVKLSSRWHQWLDO$OOHQWRIWHWDO'1$
GHJUDGDWLRQFRPPHQFHVZLWKDXWRO\VLVWDNLQJSODFHRQO\DIHZKRXUVDIWHUWKHGHDWKRIDQ
RUJDQLVP%XUJHUHWDO3DUVRQVDQG:DOWHU:HHGQ3UXYRVWHWDO'1$
LVUDSLGO\GHJUDGHGE\HQGRQXFOHDVHVVXFKDVO\VRVRPHVWKDWFXW'1$VWUDQGVDWLQWHUQDOVLWHV
+RIUHLWHUHWDO3llERHWDO3DUVRQVDQG:DOWHU:HHGQ%DFWHULDDQG
RWKHUH[WHUQDOPLFURRUJDQLVPVDOVRSUROLIHUDWHDQGGLJHVW'1$VWUDQGVZLWKH[RQXFOHDVHV
IURPWKHHQGV3llERHWDO3DUVRQVDQG:DOWHU:HHGQ3UXYRVWHWDO
,QLWLDOUHVHDUFKEHOLHYHGWKDWEDFWHULDODWWDFNZDVDOLNHO\FDXVHIRUWKHWRWDOORVVRI
HQGRJHQRXV'1$LQDVDPSOH5ROORHWDO+RZHYHUWKLVLVXQOLNHO\DVPDQ\
VDPSOHVFRPPRQO\SURGXFHH[RJHQRXVEDFWHULDOILQJHUSULQWVZKLOHVWLOOSURGXFLQJDXWKHQWLF
HQGRJHQRXV'1$ =DUHPED1LHGĨZLHG]NDDQG$QGHUVVRQ$OVRHQGRJHQRXVEDFWHULDO
DWWDFNDIIHFWLQJWKHFRUWLFDOERQHWLVVXHPD\SUHVHUYHHQGRJHQRXV'1$ZKLOHHQYLURQPHQWDO
FRQGLWLRQVPD\DOVREXLOGUHVHUYRLUVRUQLFKHVZKHUH'1$LVSUHVHUYHG*HLJO
+\GURO\WLFEUHDNDJHRIWKHSRO\QXFOHRWLGHVWUDQGVLVFRQVLGHUHGWKHPDLQORQJWHUPUHDFWLRQ
LQD'1$GHJUDGDWLRQIROORZHGE\FKDLQEUHDNDJHLQWRVKRUWHUIUDJPHQWVXVXDOO\EHWZHHQ
ESLQOHQJWK%DGDHWDO%URZQDQG%URZQ+RIUHLWHUHWDO
/LQGDKO3llER7KH'1$PROHFXOHLVSDUWLFXODUO\SURQHWRWKLVDVZDWHU
DWWDFNVWKHȕ1JO\FRVLGLFERQGVDQGRUWKHSKRVSKRGLHVWHUERQGV%URZQDQG%URZQ
/LQGDKO3DUVRQVDQG:DOWHU:HHGQ7KHDWWDFNWRWKHSKRVSKRGLHVWHUERQG
OHDGVWRVLQJOHVWUDQGHGQLFNVZKLOVWWKHDWWDFNWRWKHJO\FRVLGLFERQGUHOHDVHVWKH
QXFOHRWLGHV3llERHWDO
(QYLURQPHQWDOFRQGLWLRQVSOD\DNH\UROHLQWKHSUHVHUYDWLRQRIHQGRJHQRXV'1$
3RLQDU'1$GHFD\LVKLJKO\WHPSHUDWXUHGHSHQGHQW$OOHQWRIWHWDO/LQGDKO
/LQGDKODQG1\EHUJ/RZWHPSHUDWXUHVKDYHDQDGYDQWDJHRXVHIIHFWRQWKH
VXUYLYDORI'1$ZKHUHDVKLJKWHPSHUDWXUHVUHVXOWLQVLJQLILFDQWORVVRI'1$%XUJHUHWDO
3RLQDU'1$\LHOGVDUHPXFKKLJKHULQWLVVXHVIURPSHUPDIURVWDUHDVWKDQIURP
PRGHUDWHWHPSHUDWHHQYLURQPHQWVZKLOHWKHODWWHUEHWWHUSUHVHUYH'1$FRPSDUHGWRZDUPHU

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DUHDVVXFKDVWKH0HGLWHUUDQHDQ3UXYRVWHWDO$QRUWKVRXWKGHFOLQHLQHQGRJHQRXV
'1$\LHOGVKDVEHHQUHSRUWHGLQWKH1RUWKHUQ+HPLVSKHUH%ROORQJLQRHWDOZLWKD
VXFFHVVUDWHIRUFHQWUDO(XURSHDQRSHQDLUVLWHVFRPSDUHGWRRQO\IRU1HDU(DVWHUQ
RSHQDLUVLWHV%ROORQJLQRHWDO&DYHVDOVRXQGLVSXWHGO\SUHVHUYH'1$PRUH
HIIHFWLYHO\DVWKH\KDYHVWDEOHORZWHPSHUDWXUHVDOO\HDUURXQGDQGWKHDONDOLQHVHGLPHQW
HQYLURQPHQWXVXDOO\SURWHFWVERQHDSDWLWHIURPGLVVROXWLRQ%ROORQJLQRHWDO$Q\
YDULDWLRQVLQORQJWHUP'1$IUDJPHQWDWLRQLVDVVXPHGWREHFDXVHGE\GLIIHUHQFHVLQS+DQG
ORFDOK\GURORJ\$OOHQWRIWHWDO%XUJHUHWDO/LQGDKO/LQGDKODQG
1\EHUJ 
+\GUR[\DSDWLWHFU\VWDOVDUHDVVXPHGWRSURWHFW'1$IURPIXUWKHUGHJUDGDWLRQDVLW
DGVRUEVRQWRWKHFU\VWDOVXUIDFH*|WKHUVWU|PHWDO/LQGDKO3DUVRQVDQG:DOWHU
:HHGQ0LQHUDOSUHVHUYDWLRQKDVEHHQOLQNHGWRWKHVXUYLYDORI'1$LQERQHZKLOHLWV
GLVVROXWLRQDQGUHFU\VWDOOL]DWLRQDUHUHODWHGZLWKFRQVLGHUDEOHORVVRI'1$LQDUFKDHRORJLFDO
VSHFLPHQV$OOHQWRIWHWDO*|WKHUVWU|PHWDO&ROODJHQORVVLVDOVRDVVXPHGWR
SOD\DFUXFLDOUROHLQ'1$GHJUDGDWLRQ6RVDHWDO([SHULPHQWVPRGHOOLQJWKHORVVRI
'1$RYHUWLPHKDYHVKRZQWKDWWKHUHLVDGUDVWLFORVVRI'1$ZLWKLQWKHILUVW\HDURIEXULDO
ZKLFKFDXVHVDFRQFRPLWDQWORVVRI'1$IURPWKHRUJDQLFIUDFWLRQRIERQHDVFROODJHQLV
UHPRYHG&DPSRVHWDO$VDUHVXOWKLJKHUSURSRUWLRQVRI'1$DUHIRXQGPRUH
UHJXODUO\LQWKHELRDSDWLWHSRUWLRQ&DPSRVHWDO7KLVLVDOVRLQDJUHHPHQWZLWKODWHU
VWXGLHVWKDWIRXQG'1$ZDVLQWLPDWHO\OLQNHGZLWKWKHPDWXUDWLRQDQGWKXVLQFUHDVHLQVL]H
RIELRDSDWLWHFU\VWDOOLQLW\DQGWKHSUHVHUYDWLRQRI'1$LQERQHVEHWZHHQDQG\HDUV
RIDJH*UXQHQZDOGHWDOE$SRVVLEOHH[SODQDWLRQRIWKLVLVWKDWFKHPLFDOSURFHVVHV
VXFKDVK\GURO\VLVDQGFROODJHQDVHVDUHUHPRYLQJSURWHLQVDQGPLQHUDOLVWKHQILOOLQJLQWKH
JDSVSDFHVZKLOHRWKHUSURFHVVHVDUHGHQDWXULQJFHOOVDQGUHOHDVLQJ'1$IURPWKHFROODJHQ
VRLWWKHQIUHHO\ELQGVWRWKHQHZO\IRUPHGELRDSDWLWHVXUIDFHV7KLVH[SODQDWLRQLVOHQW
DGGLWLRQDOVXSSRUWE\WKHREVHUYDWLRQWKDWLQERQHDUWLILFLDOO\DJHGLQZDWHUDW&WKHUHDUH
FKDQJHVLQERWKPLFURSRURVLW\DQGWHQVLOHVWUHQJWKDVVRFLDWHGZLWKGLVVROXWLRQDQG
UHSUHFLSLWDWLRQRIPLQHUDODVFROODJHQXQGHUJRHVHDUO\GHJUDGDWLRQ7XUQHU:DONHU
+RZHYHUWKHH[DFWPHFKDQLVPVRI'1$SUHVHUYDWLRQLQDQFLHQWERQHVUHPDLQVXQGHUGHEDWH
*|WKHUVWU|PHWDO2WWRQLHWDO
6RPHVNHOHWDOHOHPHQWVKDYHEHHQVKRZQWR\LHOGODUJHUDPRXQWVRI'1$WKDQRWKHUV
PHDQLQJWKDWLWLVHDVLHUWRREWDLQDXWKHQWLF'1$IURPWKHVHVDPSOHV*DPEDHWDO
+DQVHQHWDO3LQKDVLHWDO3UXYRVWHWDO)RULQVWDQFHWKHSHWURXVERQH
RQHRIWKHLQQHUHDUSRUWLRQVRIWKHWHPSRUDOERQHRIWKHVNXOOKDVKDGUHPDUNDEOHVXFFHVVLQ
SURYLGLQJODUJHDPRXQWVRIHQGRJHQRXVD'1$ZKLFKKDVEHHQDWWULEXWHGWRLWVGHQVLW\
EHOLHYHGWREHSURWHFWLQJLWIURPSRWHQWLDOGHVWUXFWLYHDWWDFN*DPEDHWDO3LQKDVLHW
DO+RZHYHULQRWKHUVNHOHWDOHOHPHQWVWKHXQLTXHSRURVLW\RIKXPDQFRPSDUHGWR
DQLPDOERQHPHDQVFRQWDPLQDWLQJ'1$H[RJHQRXV'1$PD\HQWHUKXPDQERQHPXFK
PRUHHDVLO\LQDQDUFKDHRORJLFDOVHWWLQJ*LOEHUWHWDO,QWHHWKLWKDVEHHQ
GHPRQVWUDWHGWKDWFHPHQWXPLVDPXFKPRUHULFKVRXUFHRID'1$WKDQWKHW\SLFDOO\XVHG
GHQWLQHZKLFKPD\EHH[SODLQHGE\KLJKHUPLQHUDOFRQWHQWRIFHPHQWXP$GOHUHWDO
'DPJDDUGHWDO+DQVHQHWDO,WVKRXOGEHQRWHGWKDWLQPLQHUDOLVLQJFROODJHQ
WKHPLQHUDOJURZVDWWKHH[SHQVHRILQWHUVWLWLDOZDWHUDQGLIWKDWZDWHUFRQWDLQV'1$
IUDJPHQWVWKHQLQFUHDVLQJPLQHUDOLVDWLRQZLOOUHVXOWLQPRUH'1$EHFRPLQJERXQGXSLQWKH
PLQHUDOSKDVH
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